Secretory transport of methylprednisolone possibly mediated by P-glycoprotein in Caco-2 cells.
We recently reported that P-glycoprotein (MDR1) is capable of interfering with the absorption of methylprednisolone in the rat small intestine. This study was undertaken to examine the interaction between methylprednisolone and MDR1 using Caco-2 cells. The permeation of various steroid hormones (hydrocortisone, prednisolone, progesterone, beta-estradiol, and testosterone) was compared. The basolateral-to-apical (secretory) permeation of methylprednisolone was more than 3-fold greater than the apical-to-basolateral (absorptive) permeation. When verapamil (0.1 mm), a potent modulator of MDR1, was added to both apical and basolateral sides of Caco-2 cells, the absorptive permeation of methylprednisolone was increased and its secretory permeation was decreased. As a result, the secretory-oriented manner of methylprednisolone permeation almost completely disappeared. Prednisolone and hydrocortisone exhibited weaker secretory-oriented movement than did methylprednisolone. The secretory-oriented permeation of prednisolone and hydrocortisone was also diminished by the addition of verapamil. There was no significant directionality in progesterone permeation and the permeation of beta-estradiol and testosterone tended to be absorptive. These results appear to suggest that methylprednisolone, prednisolone, and hydrocortisone interact with MDR1 as the substrates. In contrast, there was no evidence that MDR1 was capable of potently interfering with the absorption of the sex hormones tested in this study, supporting our previous findings in the rat. It was further found that apically-added verapamil demonstrated a modulating effect on MDR1 function even at 5 microM.